Secretion, gamma-carboxylation, and endoplasmic reticulum-associated degradation of chimeras with mutually exchanged Gla domain between human protein C and prothrombin.
Warfarin, an antagonist of vitamin K, causes diminution of vitamin K-dependent coagulation factors in the circulation. Although all vitamin K-dependent factors have Gla domains, the warfarin-induced decrease in their plasma concentration differs among factors. In warfarin-treated HepG2 cells, we found modest and severe intracellular degradation of prothrombin and protein C, respectively. To investigate the structural features of these proteins that contribute to their warfarin sensitivity, chimeric prothrombin containing the prepropeptide and Gla domain of protein C was expressed in baby hamster kidney (BHK) cells. This chimera showed similar secretion kinetics and warfarin sensitivity to those of wild-type prothrombin, demonstrating that the Gla domain cannot solely explain the warfarin sensitivity of protein C. In contrast, two chimeric protein Cs containing either the Gla domain alone or the prepropeptide and Gla domain of prothrombin showed impaired secretion. Even though gamma-carboxylation proceeded normally, both chimeras were degraded intracellularly by the proteasome. From these results, we conclude that not only the folding of the Gla domain, but the entire structure and conformation of protein C and prothrombin, contribute to their quality control and susceptibility to warfarin-induced ER (endoplasmic reticulum)-associated degradation.